
(i9)H*HWffit (jp) 02) ^ ^ ^ ^ (A) (ummmw^mm^ 

#^¥7 - 268557 



(SDlntCl." 




F I 




C2 2C 38/00 


3 0 2 Z 






C 2 1 D 8/02 


D 7217 -4K 






9/46 


P 






C2 2C 38/58 








HOI J 29/07 














7fe^:di M^^cySiS OL 8 M) 




»H^-58995 


(71)imSA 


000232793 










(22)mKB 


¥^6^(1994)3^290 




















4^;i[m;ii«fr^iii««K/hj^»r4$2# s 






















(72)«M# 
























<74)ftaA 













(54) raiMCD***:] MltiffiaftJCtftl&i^ V K-J-TXiS^^ F e - N i ^^^Xf^<OSm^ 



(57) [g^] 

HSjStfe] C : 0.003 '-'0.02wt%, Si : 0.01'-2.0 wt 
Mn : 0.01^3.0 wt%, Cr : 1. 0 wt%i^T. Ni : 25-- 
45wt%, ^fb : O.Ol'-l.O wt%, Al : 0.005 --0.5 wt%i^ 
T. N :0.01wt%4UTs 0 : 0. 0060wt%i^T. S :0.01 
wt%WT&0?P : 0.005 wt%SlT^. (C+N) ^-0. 

008 Nb+0.023 (^Tt^-g-^b. mmeRxj^^^-^m^^m 

i^comm^fj:^. ^^^sm^msm No.9 U±t Ltz^y-Y 



(2) 



9¥ 7-268557 



Itf ^JS 1 J C ; 0. 003 

Mn : 0.01~3.0 wt%, 
Ni : 25~45wt%, 
Al : 0.005 ~0. 5 wt%, 
0 : 0. 0060wt%eiTx 



-0.02wt%, Si:0.01~2.0 

Cr : 1. 0 wt%t^T. 
Mb : 0.01~1.0 wt%, 
N : 0.01wt%JyT^ 
S : 0.01wt%iJ;^T*5<tU5 
P : 0.005 wt%«TSr, (C+N) g-0.008 Nb+0.02 

f ^ ^^aUmtiAsm No. 9 ^±x'h?> r t ^wmt-r^ 

V : 1. 0 wt%&,r. Zr : 0. 5 wt%«T. 
Ti : 1. 0 wt%£AT. Ta : 1. 0 wt%iilTs 
Hf : 1.0 vrt%|^^T*3J:U!Be : 0. 5 vt%iiiTA^hm(iiV^ 
im^tH±2m&.±(D^m^^§iX'0.001 -1.0 wt%(59 

^7:/^lrll00~l300'C{c«^. f^raflES^iSL, BT 

75O~ll5O=CtA0fi^^?^-t-Sj^«i£*!ia i: 2 
lHliU±fT 5 t J; . ^^eS^ASTM No. 9 &.±\:Lm 

[0 0 0 1 1 
[0002] 

10 0 0 31 <ti5T% ;&7-^^^^»!,ft$^J:f-|^^ 

/J5^D€)fc>ltT?fe5^5, Fe-Ni^T^'x-t— ^^^-^^-^ 
f0 0 0 4] L;i^L. Fe-Ni >^<~-'^^^t:^^6^^z 

[0 0 0 5] -^^ m^mmati-i. h'^-^^^^tc 



^"^J* )fcfd:;«j^4'r'600 ~1000'C(j:{^}^ L-T^ffi(;i^ffc; 

^itfo i^m^JSttl*. ^^k)^coi*#t^ (O x-m 

('^ f4 0.7t^±;i5ii^■T?fc5ig:^5kT^^ 

10 S, 

I 0 0 0 6 1 ^ LT. i:<Dli<k^att;SJFe-Ni J^T-^yN- 
—^^X'^^y^mit, Fe-Ni ^7':y^<^^^tfj{i^^;^ 

;t^fliLliVNNitJ:5fc©t#;te,tLTV^S, -T/f^p 
i<©Ni;a5Fe®^ft^pi§-fS-<!;(^j;^^^ ^^[.^ 

10 0 0 7] eie*, MYk*?i3H4Sr|^f]J:-^5^-je>(i^ Sit 
Mn(D#;fl-ft^«l;tSridS, #588863- 190147#<a^ 

20 «^«^20%|Ji±t-r5^<t) (CJ:oT. Fe-Ni J^r> 
[0 0 0 8] 

«■^(^^±^«I;tTV^S^P^^T•fe5;a^ Fe-NiJ^rv-^^ 
[0 0 0 9] -^X\ v^-r K!J'-7^^$^;SS, T'?!^^^ 

m^iyymx'h?>:ith:k:mxh'o . mfSNb(?>-g- 

WdJCor. Fe-Ni^^^^i'V-^^^j^if,^,. ^^j.^ 

[0 0 10] L;6>u mimmit. mitizj:^)^^^ 
&&±M-^^K.^fcmzm^iv^h<oxhi>^K mem 

ffi±#^s^s cfc t) ,^ < f) , ^^(oi&.mmm!i^mm^ 
[0 0 11] :^?^m(o^tc^^m\i^ mit>>&mmmii 

50 ®«^^^*&»T♦^e«^4(^iii^^^f^:lg^s^(i 




3 

mi-^,f:mit^mm^mx.x. $ e>{cig^Vi/^(iioookg 
f/irn' &.±) , i&m:fj (34kgf/mm'«T) xi&mmm^ 

[0 0 121 

ib. Fe - Ni ^ T (D mi[imm^^mi\^ *5 ^ SS£ 

^H^m^ X o r :^ t ^cCj^^^^tt 6 ^ V ^ 5 mtcfj:imn.i>c 

S 14 ^ (RlJb ^ ^ 6 ;^ ^ ^ ^ -5 o 
[0 0 13] *^P.^(Dil^1g^f^. i^T{-^-r<t^3»9<?? 

(1) C : 0.003 '-^0.02wt%. Si : 0. 01~2. 0 wt%. M 
n : 0. 01—3. 0 wt%, Cr : 1. 0 wt%^T. Ni : 25—4 
5wt%, Nfb : 0. 01—1. 0 wt%, Al ; 0. 005 —0. 5 

wt%, N : 0. 01wt%i^T. 0 : 0.0060wt%i^T. 

S : 0.01wt%i^T:JBj:'a^ P : 0.005 wt%i^T^. 
(C+N) ^-0.008 Nb+0.023 COT(-^#b. m^Fe 

0.9 )^±xh^:::t^wmt'r^mitmmm^mtitciy 

(2) ±m<D^^m^(D^^\z.Mi.. ^<b(^. 

V : 1.0 wt%^T> Zr : 0. 5 wt%J^T. Ti : 1. 0 wt 
%J!^T. Ta : 1.0 wt%J^j^T. Hf : 1. 0 wt%^T*5j: 
T^Be : 0. 5 wt%i^T;^/^ 1 ffi^ ycifi 2 W4^Jl-b<?5 

TC^^-^ffmOOl —1.0 wt%(^^fflf^r*^#^-^. 

tiz^^ Fl^-^^^fflFe-Ni^-^^o 

(3) ±iacD(l) ^6J:I^(2) {cHa^UT^cv-^ K'^-^^^i^ffl 
Fe-Ni^-&^(^j5g^fflj5feti. ^^i;iTia<^)<i:5J^^ffiiHF^ 

C : 0.003 —0.010 wt%. Si : 0. 01— 0. 20wt%, Mn : 0. 
01—0. 50wt%, Cr : 0. 3 wt%i^T> Ni : 30— 40wt 

Nb : 0. 10—0. 70wt%, Al : 0. 005 —0. 20wt 
N : 0.005 wt%J^Ts O : 0.005 wt%i^T. 
S : 0. 005 wt%i^T 

(4) ±iB(2) \:imm<D^^\c^\^^x. m^mKmm^ti 

^i£My€m( V, Zr, Ti, Ta, Hf^oj:0^e) ^ 2 ffi^^ 

«) V- (Zr, Ti. Ta, Hf:io J:U^eCO 5 'fe^?^ 1 ffi^fcfi 
2aii^Jb) 

(p) Zr- (Ti, Ta, Hf:to J;OTeO 5 ''^(^ 1 S^fcti 2 ffi 




(3) «fM^ 7-268557 

4 

(/^) Ti- (Ta, Hf*5j:U?Be0 5'*P<?5 l«^i'citi2ffiJUJl 
±) 

(^) Ta- (Hf^fctiBe) 
(*) Hf-Be 

[0 0 14] ^fz,^ ilE-^^f*. Ji|B<7>#^^>ffi^(l) 

-(4) {ci^i^-g^^^;^^:/^, 1100- 1300^ (ci^jDl^m. 1^ 
^JSEM^^iSb. /£T^;dS40%i^Jb(^?&WjgEM^®.^;65_ 
20t: J^T(^#H^T*750 - 1 150^ fc:;!jDl^^^/^fri- ^ j^M 
^3a^^^ti.^*tb2tBltA±fT5r i:(;iJ:i9. iS^a^KS^ 
10 ASTM No. 9 ^J.AL\Z.Wmt^ :i t ^ ^Mfk^S^ 

{^-ffitv^ci^-r Ki^-^;^i?^fflFe-Ni^'g^^^M3g-r^*'j* 

[0 0 15] 

C : 0. 003 —0. 02wt% 

^>T*^ «9 . ^^CO^Ig ^ ^ffi^-r ^ t-(i. 0. 003 wt%i^;t± 
^jfi^ilirU. -;^0.02wt%^S;t'5^. m\Lmt^^<^ 

{l:-r^fcie>. 0.003 — 0.02wt%i^PS^-r'5o *?^L< 
0.003 —0.010 wt%i-t-'5o 
[ O 0 1 6 ] Si : 0. 01—2. 0 wt% 
Siti, ^^(?^)ftMl-I^LT. J15i^^J<^ Lr0.01wt%^_h 
r*^*^-^ir5^5^ 2.0wt%^jex.S^^tif^r^;!JDXj4S: 

J^^^^f^i-J^^cJ??. 0.01-2.0 wt%{;^[5g^L.fCo 
<(^. 0.01— 0.20wt%i:t--5o 
[ O 0 1 7 ] Mn : 0. 01—3. 0 wt% 

Xtt;it5;$:g^(;i>[£< /^^yti^). 0.01—3.0 wt%{c:|5B^L 
feo ^?^L<(i. 0.01— 0.50wt%^"t-6, 

[0 0 1 8] Cr : 1.0 wt%«T 
CHi. 0.2 %W;^^®T^-»i:T>^i/J?^fie?[^tt^r^X-r^ 
. 0. oiwt%)^X'g-w^iir5 r t mi-^ bv\ 

U;e»-L/^;d5^. ^cD^Wft;dSi.O wt%^S^^,b, 

T*coffi5fe^^L:;d5^DTll^l^^Stt;55^Mt;-r^fc:J?>. 1. 0 
wt%J^T^i-^c SF^L<ti. 0.3 wt^/oj^T^-r-S. 

[ 0 0 1 9 J Ni : 25— 45wt% 
Nifi, 25wt%*S§{C/^^<^. j^l^fi^^^Tti-^/^■^>-t^-f 

htii^. 25— 45wt%c7)®|a^ L/^o *f^b<J^. 30—40 
50 [ 0 0 2 0 1 Nb : 0. 01 — 1. 0 wt% 




5 

i^. ±mm. 0 wt% i: L:^c:o * L < , 0. 10~0, 70wt 
[ 0 0 2 1 ] Al : 0. 005 ~0. 5 wt%i^T 

46. 0.5 wt%^T<t b/Co L;O^L. Am^t}^j:mm^^ 
jfej^fe^T forfeit*. 0.005 wt%i^Jb<o^^^5i^>if-efe 

5o ^rT^L<(i 0.005'-0.20wt%t't-S, 
[0 0 2 2] N : 0. 01wt%l^T 

yi-^^miiRx^mitiiihmi^^mmir^rci^^ o.oiwt% 

l^^T(-«J*Ji-^o *f^L<ti 0.005wt%l^AT<J:-r'5o 
[0 0 2 3] *^P^^e:*5V^Tfi. Nb^T^N 

(C+N) ^-0.008 Nb+0. 023 
[00 2 4] 0:0. 0060wt%)^JlT 

oj^. 0.006Owt%trSx.^i:. ^^t:^:^^?£^^5^f;t,^U 

^ii^$::^^^z^±^ mit^mi^^':^it'rhtcib^ o.oo 

60wt%£AT. ^tf*L<ti. O-OOSOwtroWTir-r-So cfc 
if ^ L < m. 0030wt%J^T{-ffl3$iJ-r'5o 
S : 0. 01wt%l^T 

S (i. 0. 01wt% X. 5 ir I^PfliJDXtt;iiSpiS ^ tv-S 
46. 0.01wt%£XTJ-ftJS(IL;^Co »^b<(^. 0.005 wt% 

P : 0. 005 wt%tJlT 

<Dmmt^j:hfc^, 0.005 wt%WTi-ffliaLf^o 

[0 0 2 5] St^fd, J:|B(^S:*=:j5!c^J^m^£{-*nx.T. * 
^mXi^. ^slfiiS^ASTM No. 9 J^± 




(4) if^||i|Z7 -2 6 8 5 5 7 

6 

SgfaS^S^ASTM No. 9 SJs±\^mM't^ 

[0 0 2 6] Sfc. *^Pjr*(i. ±ia<7)S*^tSc^(^, 
V : 1.0 wt%^T. Zr : 0.5 wt%JJ^T. Ti : 1. 0 wt%i^ 
Ta : 1. 0 wt%i^T. Hf : 1. 0 wt%^Tai>*Be : 0. 5 
yft%SlT:^>hm\tiv^ 1 81^ Ttti 2 a^^Jb^-g-ffm 00 
1 --1.0 wt%o|iffl{;iT^W^'^Sr i;6SnJtg-e&-5o 
V, Zr. Ti. Ta. Hmu^ef*. ^^^Ttlh^^ 

fflJ^±Sr'g^fhm 001 ~i. 0 vft^yoCDm^mx^m-t^ w t 

So 

[0 0 2 7] ^^mi^m^^^<Dm^:^mz.-:>\,^ 
mm\^r^:^yy'^. noo— laoo^td^iDf^^. mmmm^ 
5o :?jpiS^M^^nioot:*?^T*f^. 5SiItv;65^ti:^T^e^ 

[0 0 2 8] ^(7>ft. mrm:^>4o%}^±<D}^mm^t. 

^^;d5-20^^T. J:'9$f^L<t*-30\:i^TO#H^ 

T750 --ndox:i:iMmm^^^'r^mmmmti:^th^^iv 

2lHl^±fT5 -^{-cfcoT. *£^3Ki|g^ASTM No.9 

::tbfecD^3l(i. ?^MJ!£j^. j^SE^S. ?^FfljaEM. 
/^rfljSEMcomftc:. 900'-'i200t:(^|ia$0;SSrJfei-r t hx 

m<Df3Em. mm^mx<Dm^nwimit^^^m^n^fz 
[0 0 2 9] r mrm:^^4oo/oMm^±\'^i^m&m 
40 mnt:im{tf^mit^n^:ztmx^fj:\^\ m&i 

mS;dS750 t:*^T*f^-f-^/^^Sg^;05tT:btLr. -^^11 
|i6*fL31(DAp^#H^(c::iot^§g^^-20^4^T<^ L^tKO 

mtomit^^i^. mmmit^&5At^^fzi^x:h^o 

[0 0 3 0] 

50 immm] * i , ^ 2 (c:^-r=&j«^mj^<^'g^^^:'^Msi 



(5) 



1100~1200t:coiRK^it*PX^JfeL/c(^fe, ffiT^;5>70 [0 0 3 1] 



7-268557 
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(w«S) 








w 






N 




Mn 

Eun 


iVl 


cr 


Nb 


Al 




P 


S 


0 


C+N 


-0.00BNb>0.023 










fx 

U. Uo 




39* 80 


0.11 


0. 10 


0.010 




0.0040 


0. 001 


0.0050 


0.004 


0. 0222 






ft nn9 




n ttn 
U. Vi 




3&. 62 


0. 10 


0.30 


0.015 




0.0D33 


0. 003 


0.0034 


0. 004 


0.0206 




3 


U> UUfi 


n nnt 


n M 
u* u/ 


11.03 


35.44 


0.11 


0.48 


0.062 




0.0040 


0. 002 


0.0049 


0. Q03 


0.0192 






0. 002 




V.Vt 


0. 33 


35.88 


0. 11 


0. 98 


0.105 




0. 0033 


0.003 


0.0034 


0.005 


0.0152 




e 
9 


n nn7 
v« Uuf 


n nn i 
U. UUi 


n il 
u„ 14 


0.38 


35.99 


0.11 


0.71 


0.071 




0.0041 


0. 002 


0.0042 


0.008 


0.0173 


m 


c 
O 


n nin 


u* vUD 


n 14 
0. 19 


0. 3a 


36.00 


0. 11 


0. 49 


0. 126 




0.0023 


0.001 


0.0039 


0.015 


0.0191 


7 


0.014 


0.004 


0.12 


0.33 


35.88 


0.13 


0.24 


0.301 




0.0042 


O.OOl 


0.0043 


0.018 


0.0211 




8 


0.004 


fl.OOl 


0.11 


0.33 


36.01 


0. 10 


0. 50 


0.185 




0.0033 


0.001 


0.004Q 


0.005 


0.0190 




9 


0.003 


0. 001 


D. 13 


0.31 


35.98 


0.11 


0.61 


0.310 




Q.003S 


0.001 


0.0050 


0.004 


0.0181 




10 


D.a07 


0. 001 


0.08 


0. 31 


35.78 


0. 11 


0.42 


0.260 




0.0033 


0.002 


0.0044 


0.008 


0.0196 




11 


0.005 


0, 001 


0.11 


0. 32 


3G.10 


0. 10 


0.32 


0.410 


0.3711 


0.0041 


0. 001 


0.0048 


0.006 


0.0204 




12 


O.OflS 


0. 001 


0.08 


0.31 


35.73 


0.10 


0.64 


D.073 


0.12Zr 


0.0037 


0.002 


0.0045 


0.009 


0.O179 




13 


0.006 


0. 002 


0.12 


0.31 


35.69 


0. 27 


O.&l 


0.045 


0.5DV 


0.0029 


0.001 


0.0047 


O.OOS 


0.0189 




14 


0,009 


0. 004 


0.11 


0.31 


35.74 


0. 12 


G.5S 


0.351 


0.42Ta 


0. O033 


O.OOl 


0.0039 


0.O13 


0.0186 




15 


0.007 


0. 003 


0.11 


0.30 


35.82 


O.U 


0.70 


0.025 


0.39Hf 


0. 0036 


0.002 


0.DD49 


0.010 


0.0174 




16 


0.004 


0. 002 


0.11 


0.31 


35.98 


0. 11 


0.63 


0.089 


O.llBd 


0.0034 


0.002 


0. 0051 


0.006 


0.0188 


) 0 3 2] 














































fl: ^ ^ ^ 


(wtX) 












c 


N 


SI 




Ni 


Cr 


Nb 


Al 




P 


s 


0 


C+H 


-O.DD8Kb+0.023 




17 


0.OD3 


0.002 


0.02 


0.37 


35.43 


0.10 




0.045 




0.0035 


0.001 


0.0054 


0.005 


0.0230 




IS 


0.014 


0.004 


0.06 


0.36 


36.03 


0. 10 


0.91 


0. 118 




0.0033 


0. 002 


0. 0037 


0.018 


0.0167 




19 


0.011 


0.0O4 


0.09 


0.31 


35.94 


O.U 


1.20 


0.182 




0.0040 


0.002 


0.0036 


0.015 


O.0184 


vt 


20 


0.003 


0.001 


0.07 


0.31 


36.02 


0.10 


1.60 


0.252 




0.0034 


0.003 


0.0034 


0.004 


0.0110 


21 


0.017 


O.OOS 


0.02 


0.37 


35.43 


0.10 


0.71 


0.362 




0.0037 


0.003 


0.0043 


0- 022 


0.0173 




22 


0.018 


D.QOE 


o.oa 


0.31 


35.83 


O.U 


0.40 


0.610 


D.61Ti 


0.0033 


0.003 


0.0038 


0.024 


0.0108 




23 


0.008 


0.013 


0.07 


0.33 


36.26 


O.U 


0.62 


0.410 




0.OO40 


0.003 


0.OD44 


0.020 


0.0180 




24 


0.D09 


O.0O4 


0.11 


0.3B 


36.11 


0.09 


0.40 


1.16 




0.0033 


0.002 


0.0038 


0.013 


0.0198 




2$ 


O.OOfi 


0.D02 


0.11 


0.30 


35.67 


D.ll 


0.16 


0.050 


2.71Ti 


0.0035 


0.003 


0. 0046 


0.006 


0.0218 




2$ 


0.016 


0.009 


0. 10 


0.30 


35.99 


0.10 


0.4D 


0.065 


0.69& 


0.0033 


0.003 


O.0O50 


0.025 


0.0198 




27 


0.006 


0.002 


0.09 


0.41 


35.60 


0.09 


0.22 


0.169 


0.99Be 


0. 0031 


0.003 


0.0045 


0. 008 


o.nziz 




2a 


0.014 


O.OOG 


0.07 


0.31 


35.77 


0.11 


0.48 


0.621 


1.24V 


O.O033 


0.001 


0.0034 


0.020 


0.0192 




29 


0.019 


0.006 


0.09 


0.29 


35.74 


0.10 


0.52 


0.262 


O.ei'b.O.TlBf 


O.O034 


0.001 


0.0049 


O.D25 


0.0188 




30 


0.003 


0.003 


0.07 


0.31 


35.94 


O.U 


0.44 


0.404 


0.80V,0.2»e 


0.O037 


0.OO2 


0.0048 


0.O05 


0.0230 




31 


0.005 


0.004 


0.10 


0.32 


36.05 


2.00 


0.70 


0.151 




0.0033 


0.QQ3 


0.0042 


0.009 


0.0124 



[0 0 3 3] l.xnhtlfm^n\^:t5\f^ 

rc04$ttJ;iOV^Tfi. 11000 kgf/mm' SX±\^m^^ 

[0 0 3 4] ±^<Dmw,6^^it<D 5 ^-rmmmhrn 

i-x. '^U:^^h300 x:^X(ommxBi^v. •^coao—ioo 
t:(D^j^iit^*je>T^b. 0.2 %»;tr^Wis §|^f^^(r 

[0 0 3 5] r^i^^^V^ttfi. SimUO ^m<D^<^-> 



[0 0 3 6] mmMJ^m-^. ^>=^^y hTb^bm^^mm, 
^^Q5mm(Dn^)f^imi.. 1100^T*5l3g ^9 ^f^^fT 

So 

[0 0 3 7] mit^mmt^ N2 + 2 %02 (ow^mu^ 
X7Q0 x:io^m<Dmitmm^mi.fcmsh(D^mwcMm\^ 

^50 ^^m^TTk-r, 




<6) ^mW- 7-268557 

9 10 
[003 8] [^3] 



» ^■ 


(xio**) 


Kgf/onn" 


Kgf/nB« 




(iiootiJKOffl) 


No, 






1 


1,51 


114S1 


26.5 


o 


9096 


9 


0.73 




2 


1.64 


12173 


26.8 


o 


9096 


9 


0.72 




3 


1.71 


13574 


29.0 


o 


9096 


9 


0.72 




4 


2.28 


13996 


32.3 


o 


9096 


9 


0.72 




5 


2.01 


13721 


30.2 


o 


9096 


10 


0. 74 




6 


1.72 


13580 


29.0 


o 


9096 


10 


0.76 


7 


1.57 


12D00 


26.0 


o 


9096 


10 


0. 75 




8 


1.71 


13600 


29.1 


o 


9596 


10 


0.73 




9 


1.8Q 


13720 


29.5 


o 


9596 


10 
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